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(54) SEMICONDUCTOR AMPLIFYING CIRCUIT AND RADIO COMMUNICATIONS EQUIPMENT 
(57)Abstract 

PROBLEM TO BE SOLVED: To execute operation with high 
amplification efficiency in spite of the difference in the output levels 
by incorporating and constituting plural field effect transistors in 
multiple stages and providing a correction circuit control bias 
voltage which is applied to the gate voltage of the field effect 
transistor in a final stage, when a high output mode or a tow output 
mode is indicated. 

SOLUTION: A field effect transistor is constituted of the three 
stages of a first stage transistor OstFET), a second stage transistor 
(2ndFET) and a final stage transistor (3rdFET). A power control 
terminal (Vapc) controls gate voltages (Vg1-Vg3) of IstFET- 
3rdFET. A correction circuit 40 is made capable of using the gate 
voltage Vg3 the 3rdFET in a linear state, with a high level signal 
being inputted to a connection point B at the high output mode and 
can use it in a state, where the amplification efficiency of 3rdFET is 
high with a low level signal inputted to the connection point B at a 
low output mode. 
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mimffins&^t, m2mmm^h, surxmim 
m 2 ®4&«tttffl*?&* u ±ejb i <D*mi*m<&& 

sb i sswsb i mms%?£mwi$ti, 

m2)$¥ifim 2 «©4g^ {c^^n, ±g3SB 2 ©^ag# 

hot*?* 1 * 1 (D*mmffim?<D& 1 wrettaittt: 

SB 1 «g?#SB 1 IHWI* fcffl**? caaastu 
SB 2 «f?#SS 2 S®SB? ±B3SB 1 

em 2 <D#m*mm$t : f-<D& 1 tss 2 m^a^m 
T^«s&sg^©Ht^^n, sb 1 ©ma*- K 

5J;5C, ±I3SB 2 ©*M*^(iS&? ©fWfflBS? 

Txis^jv&mmxs* sb 2 ©ai**— Ktii, 
^^^@ss©m±>t m tx, ±§3SB 2 ©¥#{*iiei 

[gs««2] it #ih 1 <o®.m<D*mtm<%&¥&. s 

£SB3©*jg{*it0iS!i?£*U SB 3 ©-^S^igGlS^ 
tt> ±f3SBl©^<**iOilS?i:A^ig?©WC^$ 

m&mT&bmfei'^jw'UTz&mi&zti, sbi*s 
^jpsb i mmss^mmztiz i:#£±g3S8 1 ©^g# 
mmmwrnmrn? Ksawcsissn, sb 2 «s^#sb 

2 «jgiigi? fcg?igi£ ft, SB 3 <D4M9f**ftM*?' ©SB 1 «B 
^i:SS2^©MSSSnsSM* J s -ti3SB2©iNg{fcit 

«g^©ss i «s?i:SB 2 m^com^mmmm «t & 

IS. 

[at#«3] IS^JH2©tB*StJ29I51Ktt > ±I3SB1© 
tHft^e- KT-tt, g*tti;tjl$fc:S8 2 ©^(*jgO§^© 

[is^4] w«a3©m*sij©iaiESJ±, mje^^ 
«a?c«Efii$n, SB2«g^ttSB2aas4g?tM«i$n, 



SB 1 «8mi±B3*t 

lEffl^^OS^C^WiS^t^^n, SB2Sg^tt 

sb 2mmm : *Kimzix. umm^^tzmti*- m 
*.±i3SB 2 (D^mtmm^ : f't.±im mm*m#m<%% 

©*Ng#igOfif?S3% ±|3*SIEffl#»ttJi$iS&^ ±53* 

[1^10] »lJ|^4:Sl5 2«H?i:«!»WI?**t- 
S> «a©*^*iiOilR?i:. A^SS^iiv ffl**? 
SBim©«g?i:, S«2@®JB^i:, n^T^W^ig 

±i3«g!(©^{*if«@is^tt> miv^wtrndgm?}! 

SB 2 CD^NM*4ttfl»R? U ±I3SB 1 ©^«diOa^ 

SB 1 iS^^SB 1 S©4g?K^sn, 
S62SS?*iSB2«©iS?-»c^S^ ±i3SS2©^#^ 

siOTiis^^SB i ©^*Mioi^©ss i m^m^^ 

sb i ss^tfSB i mM^tmtim^^^ii, 
m2w?ifim2mffi®¥K&m2n. mtimmmm^ 
40 sb 2 (o^mimmm^Dmmm^ t>u Txmt&mw 

m&MtslXs SBl©fcB**-KT'tt, SB2©^i*Ji 

s«t^t$ijffliu SB2©m*^-H-ett, *m»mim 
m&m 1 1 ] mxm 1 o ©«st©^i*Jt(§^? 

tt, SfcSB3©iNg{*tfiOg-8?fc*U SB3©^(*Ji 
(i^tt, ±§3SBl©*^i*lt(i^i:A*S8 : ?©KHc 
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m i m^&m i mmmttmmzm t#£±§3ts i © 
im&m i 2 ] m&m i i <Dmtimm®mt, ±tsm 

1 ©tH*^- h"C-fcfc, g*H12j!$fc:S6 2 ©^«df«i|g 
?cd$iJ®4S^ CtftSSf 7* ±S3SiS l x 

[ff^JB 1 3 ] 1 2 ©i|Mg{*ii«i[!B&fcfc, 1 © 

[8f*JS 1 4 ] SfstaH 1 3 ©JNffttJtf(BlalBfck ±13 

im&m 1 5 1 m#m 1 3 a+mtmmamzs ±ia 
[m^a 1 6 ] i 3 <D*mtmm®m&. ±13 

&st<D!mt*mffi*¥b.. xtim^n, atom? 

mimwm^t, m2mffiffi*ii. tnuurxm 
&i%?t, m2/uTxmi&ffi : ?&*)ti;z*mimm\B\ 
ssfft^t, ±nm$n<D*&tmmm?&. »i©*» 
tmmm¥tm2(D*m<m<Mmttm\s. mi<o*m 

(&J»Sg^ ifim 1 ©*3ifldi$I^©& 1 «e?{c«^(c 

mmzti&txiz, %2;u7xiPii&m : &zmffi$ti. 
m2w?ifim2mmm¥tz&tiit<ti, ssi©m*>*-K 

gfl^«i@E&©tii;tjlC*S;fcT, ^2M-f7'^«&«g?J; 

m&m 1 8 ] %ti$m i 7 cosa©*^^®*? 
uu sc^3©^^*^i^i5S^swu^ ^3©^««dg 

±!3Sll©*N&fl^«*?fcA*«^lfflfc 

2 ag^ 2 mwmtt&ifc$nz*mm<ii®&. 
im&m i 9 ] g$#m i 8 ©m^stisaiEiESttx ±S3S& 

1 ©tti^^-H T-tt> g*fcH*>B$fc&2,>W7X{fc*&4|g 



fiDitetS^T^l/^M, ±13^ 1 'U 
iftBftflMHiaB. 

[St#3i 2 0 ] §S#3I 1 9 ©*3H*if MUtttiU 1 © 

[ffi&m 2 1 ] lit 5R3t 2 0 0#ig{fclf iglelBSfcJu ±13 

j&fiKSfts^fctfGIIllB. 
[IS5RJB 2 2 ] ffi*B 2 0 ©*M?f*tf etUB&fclU ±§3 

[is^ 2 3 ] m&m 2 o <D*m<mm®&&, ±§3 

^ * Sffl v > TJKfiK^ ft s *mim<ia®$&o 

cif*^2 4 3 &3mtfflw®&ti, ±Eesia*«i 
±g3Si&a^Ji»[5iBS3!> j a*-rs ; e-He^«fct) 
(tsiT-fe'ot, ±i3*^«Ji«iaES(±. miffi^tm 

<D*m<mm&?&. mi<D*m#mtMm?hm2(D# 

m i ig^tf ^ i rn.mwttmffi.2ti, 

m 2 s&?&m 2 mmwttmffiz tu m 2 (D*mim<i% 

mw^wm 1 cD^^«dtii@^^©^ 1 mnsmtz. 

m 2 <D*mtmt&f% : ?<Dmmm?t'U T^««&sg?© 
©m^^m^ou^i/t^M^fts^^tc, ^2©^ 

ftdiOi^©*J1WJg^CWi|&^5M^ 7* l/'Vl/ftSWP 
U m2cDm* ; e-PT-H:, *Si*iiOill]B&©tti*t*S 

bt, ^2©^<*its^©wJs^{c««&-rsM'f 
[as** 2 5 ] it slag 2 4 ©ma©#^(*±iti^? 

tt, Mt^3©^<*diOS^?4*U ^3©^«df 
0ISS?<±, ±i3^1©^«Jf®5S?i:A*Slg?©HK 

-f T^ttJ&Sg^.tDmSW^I/©^^ 7X€«$g$ft> 
1 48^ 1 SilPS^Kga&SSftS tttC±i3^ 1 © 

*mtm<&m?<Dfflwwttm$L(fi)icmffi.2ti. %2m 
2mmmttmmt<it&mffi&m$imo 
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m&m 2 6 ] sa&m 2 5 o\ht>mmm&&, ±tm 

*©£-*- 5 «&§BI{g&Bo 

[ft5R«2 7] ft#S2 6©#i9ttJf«i[!BSfcJu 1© 

[ft#JS 2 8 ] ftstSg 2 7 O^SttttMlsUgHU ±§3 
&»©^jg«3iOS&?£«?W5Wii h 9 >V7? Sffl^T 
&j£$ftSBMia{BSB. 

[ft#JH2 9] ft5RlB2 7 ®^i*Jt*a|5]B§{i N ±13 
«a©^i*tfOi^?&''W X-9SL Y9 >%?7# 
^T^f£;*ft.S>*i®iI{s^B. 

[ft#« 3 0 ] ftSfSS 2 7 ©^^ttJiOi[ai^tt> ±13 

-^^mms^zm+zmuMmmmx-h^x. ±ib 

mimmmvt., m2mmm^t, muuTxm 

JStfeot, ±iatttt©4MS{tt|«*?tt* ^1©^ 
<*^gB^fc&2©4M9^0IB?&«U S61©¥3I 

£ 1 iffi^*s£ 1 BBWKFC&lftSfu 
Se2^#&2m©i8TO3^£*U §82©iM&*di$g 

fiiOT4|iS^#gS 1 ©*#flrttOifiS?©iSg 1 *?C«*W9lc 

m i ig^tftg i mm^tiiitis&^m^ti. 

T-J±> ^2yHT^«l&Jg?«t»)«!|&-rS>'WT^l^^ 

^ag«^oi(ig&©ai*jKt&i^ £2/wt^««&«b? 
im&m 3 2 ] it^js 3 1 ©«a©^i*iioiig? 

M£S53©*ig<*tgOI£?£*rU Sg3©^Mg«tft 

2 «g?#Sg 2 S©4g}^ K:J£6!SftS*«85I<g«B. 
[ftSfcJB 3 3 ] ftjRJl 3 2 ©Hl^SiJfflllHlESiix ±8318 



[ft#ffl3 4] »#«3 3©^igf*ii0i[e]B&fcfc, 1© 
05 ^^S«±tCJgfiK$nS^^BlMSB. 

[it** 3 5 ] m&m 3 4 <z>4&«ttJtf HiaiK& ±13 
^fiS^ns^i^ift^B. 

tit*a 3 6 ] ntsa 3 4 <D*mtmm\Bim&, ±«b 

[ft#JS 3 7 ] ft #S 3 4 ©^#«JiO§@KH:, ±13 

15 [ft*«3 8] miw*iim2m : ?£fflmi®¥&&* 
*■rsBa©*^i»^iOiB : ?t^ 

fc, £lSi®JS^i:, £2«®Sg?i:, 

±IB»R<DiWSMttlMB-?tt* Sgl@©*#f*ifOI3i? 
20 fcttJ#®©^f#f*g&?&*ru ±i3SfU@©*^i* 

/wr^^sg^ «t5msi^<;i/© 

25 mi wj-wm lmmm^m^tsti. 

m 2 w?vm 2 mmm^&Wiz n> ±f3W*/i9!©^ 

mmm^m i g!©^«ai«isR?©£ i nmcmim 

m 2 m?#m 2 mmm? tmmz tu ±ssm 1 m<?>*m 

±§3ai^©©*^<*ii0i^?©» 1 ffi*tm2na?<Dffl 
&mxzmm& < 
35 u mtjmmmmt. ±tmtim<D^mim^m^cou 
wm^t'u Txmf&m^vm^mmzix, m 1 ©w^j 

40 *««Jt0ilHl8&©m*tX&l;T, ±f3tB^©© 

$ijffli-rs*^Mi«g[aES. 

[»W©»«l«:Siifi] 
[0 0 0 1] 

45 [Kwam-i-ztiiffiftm *&wt£mmMmsiw mm 
u ^tetti^-K«F©tgo@«j^rsj±$#sci4:^ 

50 [0 0 0 2] 
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mm&m&m) <Dmmm<Dmmwmtim£&, mos 

F ET^GaA s — ME S F E T^fc A/£ 
[0003] -flat, *tf «£M-?ttfiU&3HftlC*f7e 

[0004] i6JS&S*>*i$I§§ (^«?«^lS0i§i I 
C : R FM±im<mmm tCOOTtt, B*£BPtt#Bff 

ram^? hD^i'^j 1997^1^270^ P115~P1 
26£§3«B£ftTV^o ^«D*fiR{Ctt> «O9 0 0MH 
z ^©-b;i/7^seim«Ko^i|s*S^>0:W© GSMJ 

UTl£<^$iXTVAS*S;H:, &fia5©g*IJ?S!©*iJf# 
m&8L^<DAt>m^<!)*£ 2 • • • j 3^1338 
[0 0 0 5] $e>c, laiifcjSKfcttv rifcD^T*$>*v3- 

— tffct, ^«fs&©j®#©^JSfc©&mt6;*7£««j 

&©^tt^T<£fcitS©a*SSH£^bTV^#, 

«fc-5tci8:n-r3©#f#&T-fcs. j ei3©$nTv>So 

[0 0 0 6] 

[&W#J!?& L«fc 5 SiSS] -fe;i/7^S!^S|g« 
tC*5lt5^{sffl!ltB*l9!©^»«*ti0i^ (itSi^S* 
if (HUES) fct, APC (Automatic Power Control) U 

5. 

[00 07] ffiCttftif ffiSIBttU S^Ui^-C-«©^ 
#g%ii|<fe3fc«K S*ti«HHK©tB*L'^* J ^$ 
v^ttftCtiu -^©S®^^*J^iStcl£Tt- 5 c 4:£& 

»)©iiSl^ra* J ^<«:S. 

[ o o o 8 ] $.tz, wk<Dftmmmti®<%®x-\±, «ss 

mw—M O S ©£"- r >U ^Tlf S^ltT-fe 5 Z 
tt»<->, i&liitl (tz£X.&. +5dBm) B$©>J^7"J 
7-<< J PAM/AM&&. (AM/AMconversion) #©T 

[00,09] ^©IWIi, UJ^l^l/OSIV^fiifc) 
& 3. ii Jcfc o 



[0 0 10] *^©i©l8t)fc tb;*ji"<.n/©j®v>fc 

05 [0011] #$Bt?ll©fi&©B$Jfct> 5I§SB#W4b'«fcVffl;Tfe 

[0 0 12] #$gW©i?u§3fc£lN^©«fr©BttfcSf 
«&<ErSMcfc> *W«B«©f3j£*J^y : ^'tiaH3b i e»fe&e> 
10 *>Cfi;5Tfe5a. 
[0 0 13] 

[g&S£#?&irSfc«>©#£J!] #EiK^TBB^£ft5 
«^©-5^^WS:*)©©«lS*@#tifiB^n«i> T 
f3©fc*t)-C*feS. 
15 [0014] «;*JTf3K:*5C>Ttt*^«diO@^?©0!li: 
btt#«l*b7>^i' (FET) £BB*VrS#, 4*- 
#ffcii 0If^B:®#3!>J?l r 9 >VX9 C|5g£>*ia *©f 

7h7>^^ (HBT) , HEMT (high-electron- 
20 mobillity transistor) £ fc^iSflrtgdfft^ 

a -mmmrnm s^tr & ©t- & z . 

[0 0 15] (1) «8S(©«#3!j*r7>^;**£^i8! 

©©«#£»* r 5>*x*©4*- hSfigc^inf 
T^SES«Jffl^-5ffiIElHlSS&*1-S*>©T-*5. 

30 ^ s©«^jffli (apc) wimfrCy&mtt-Yvm 

TX«£E©tiaok:ji&CT, S8S©©«?W8j* r 5 

>^^©y- \-mmxm-%_z>u t^sees— ^©ti 

35 - K©ffi^#Sftfc*§-£N ^»7-3>fD-;i/«B?i5 
(fciia^ftS^W T^S£E©iiiD^b-C, ±I3MIEIh1ES 

«ft«iS!©s^»* ©y- r mmt-zz. 5 

T^SEESiiin^^iilififeiaMt- i> .to (cttup^-e- 

■5. 

40 [0.0 1 6] *fi|fig^c*5V^TB:^ ±§3^{*Ji«i@B& 
fife^t), ±fBffljEE|gS. A^«S^, BitiW?, ma<D 

45 W"*~3o 

[0017] ±§3JSiE[aESttHug3gfiia©ai^J»« h 7 
> ^ ^ ©y- h ®Bi i: BulBg S6a*®I®[aIK fc©M© 

;WT^a©e3ini^K©SiK^Atg^*nso mieiii 

50 h7>^^, AVSSt©ffi!n3R^K:«k»)«figSns. 
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tilZtl, V-^«g?^ipStt (Gnd) ICiffilt^ 
*x£. MIEffltt#&Sh7>***t±g3g^©©tt#F- 

m^mm^n.. v-xm^-v^mm®. (Gnd) tt 
[ooi8] mt&u -7**4 ^^sg^tttx m*m* 
[0019] (2) *fc±ga (i) (om&iz&^T, * 

- K i: & 5 J; a filfS^" S c: i: t. nltfeT- S o 

[00 20] #8Sfi£fc:fcUTtt> ( 1 ) <D*4 f^fflS 

[00 2 1] ( 3 ) Mfcffe©fllfiEfc:j3^TI4> ±§3«IE 
Hi**- P i: U ifism*^- P©«l§rfcJ:±T©«#M8j* 
-t— P ©tg^ gS$®©SIW8)* P -5 > * * ©y- h 

©s#$Mi b ^ >^** m±±g3Si&«^s<OTiH!K©ai 
ftt&feznte^w. flb©s^«j*h^>^^^ic«ii& 

-f£g***-MtflE«fc>)*0. 5VgJg<£V%Sffii:^- 

[00 22] ##ifiSfc:}3^TfcJ:> ±f3^i*Jg«i[lK 
tt> ^©S^^b^V^^^^^Sfcrffl^iiA,^*! 

A***, ffi^ag?, «»©S*S(ftiS?, 
HU§3«S(©Slf J»* h 5 > * <DV- V t®¥tzt&10i2 

tizmmmttm-r*. xemmw?^ gi&©©m!g3 

[00,23] «5gB (1) ©3MatC<fcfttf> (a) 

i/^^m^ts^t^Tas&s^jffliiais (apcei 



l&wjsj* r 5 > * ©y- h £ U -7©# 

m-Z'&m U ®m*^- PT-fcimJgBiiflESlgS©^ 

*4 v^m? tLowv^i/e^&A^btgi^iftcmi?- 

05 S&Sh5>***©2&$s (JfGIJW) tfiSvvRSgT-figffl 
f££C:fcfCfe&o £©*£*. {£tB*^-KT-©U^7' 
UT^ClRLt, AM/AM#£#ft±1-3i;£:&tc> 

es^©®^* 1 ^ sfife*^fi<3fes. mm 

[00 24] (b) H?g3®&!lt8!©«fW$!J* h 

t mmmmmn^m p ? > *x *tt*yy * km, 
i&zti. fr-?mffi®iEmmn%}m h ? >v** iiHui3« 
15 8i©©ffi#«j*h7>^^^©m^©it^t«e^bfeA 

&${c«coTV%scii:*>e>, St!»®^ifJffliI18&©tB^« 

— (gA^-b^E) ©^f>i*3ai©ui*©5i: 
[o o 2 5] Hifga (2) <D^mz, Hug3*© ( i) (om 

25 ©aft^S£ES:«Ei:bT<gv^fi§T-B:H!ig31ilIElHlKtt(gttl 
izte^X^ZZ mttt® (1) i:IU«6©«l*^ 
';f-f©fii±, AM/AM^S*S[qI±1-5i:i:t)^> ^ 

30 ea**©®^**®^ s«b^#* $ s<*s. 

[0 0 2 6] fiug3 (3) ©^g!tiU migB^S! (1) ©«t 
a «:MlElHli&t±^t+*:V^3t>s N it5Ui2rt- KT-tt^:T©S 
h^>i?^^Sg !&S:fc$iJ® ElBST-f&Jffll bs mfgB 
fitB^^e- HT?ttg«iie©mig3«^* h7>^^© 

^ *Hug3eift«*SilW|5!fi&fSiJ»-r selJ5E{c«:o^:v^S 
mig3^© (1) ©«J5B©«^ri:l5l«K:<sai^ 

; E-h'X-&1tomifi&<te>). AM/AM^ftt#|3|±t 

40 [ 0 0 2 7 ] 

[%B§©IUS©JBSg] felTs 0I.S#ibt*^WO^ 

m~n^&tttts ^©giDiSb©gftwtt©BS-rso 

45 [00 2 8] *fcTg3t*JV>TH:^i*li0i^?©Wli: 
bTai^«J*b5>^^ (FET) »C<t?)g$i^^^-S 

>f*-7b7>^ (HBT) , HEMT (high-ele 
50 ctron-mobillity transistor) &tz&&i&@ 
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# A - fltSftStR^ $ ^tr © f -5 o 

[0029] (^ss^fis i ) xmmrm i T-fctm^a&s 

[ 0 0 3 0 ] H 1 7JSB 6 tt*$gBli©-g£KH&!IS (£|fi 

*S>3.-*©*ffi0ttBU 02tti^M18?>'t'7-* 
j- — ;i/©&R©¥® BT- ft 5 . 

[00 3 1] *mmwM i ©itys&a^tioggi ra^as 

M^-tfa-^) ltt> B2fcjjVr«fc-5£> t£#©E 
*H»I£2©±B (£B) K**>.y:r3#Baae»*U 

COO 3 2] K««E/<»7-*3?a.-;HO:, Igg/gPffii: 
UT, «8&©Sli^*r7>S>X*£«&«£M&i^LT 

t>D¥ffc-rs) «\ U®h7>'W (IstFET) , 2 
fkYvy&X* (2ndFET) , m&fkh7>&X* 
(3rdFET) £U&3£HI|jftK:&oTt*S (B3*5«t 

[0 0 3 3]^»; r 3 tt&JK«&*B&*SttfcjEi»fc Ufc 

[00 34] £©** <y 7*3 ttffiiiiflfilg 2 <D?7 > TO 

[0035] SH83iBiiaa«2tZ)TH^HfcB:> &fi!ffi3|if 
^ WSMH?) **BM*6*u *««/t17— *3»a-iH 

[0 0 3 6] H3ttffigra2CD¥ieiBrvfe&. 3©B 
fcfc^T, BE«a«ffi2©-^ffl (HfT«) 
££|6]A»-3T> (Pin) 10, /t7-3>hn 

(Bias W)l 1, *7>F*Sr? (GND) 1 
2, ^y-n>hD-;i/fiS^ (Vapc) 13, ^9>F 
ig^l 4££S. *fc % ffe©S2 (H*±«) 

f,£fc^i*>^>Ta©<g? (vddi) i 5, mmm? (vd 

d2) 1 6, ^7>KJH71 7, aaMH? (Vdd3) 1 
8, UJ*4g^ (Pout) 1 9fcfc5. 
[0 0 3 7] iu18Efl&K2<DftfflK:tt« 



5«»©3>7 s >-9-. CBfcjRfiST-^$nSffi»©^ 

05 [0 0 3 8] lstFETi:2ndFETIi#-©^«i^ 
££«>"J^9*fc:J|gjft£*VT:v*S. *fc, 3 rdF E T 
(Q 1) tt2fla©^«:^>v7 , 2 6, 2 7X-mm^flX 

Su§B 3 rdF E T S m^«Jfli r 9 > * 

10 fc, «Jfi-J"*»iEffl«IM»*h5>S?^* (Q2) 

y u^y^cejastiTvis. ci©q i©-sps«fi8-r 

5WSf7>y^^, Q2 5fe5S^^h^>^ 
**l±*©#fjg#l§]t>T*;fcs. u*u fo^SSli^ 
B 4 C^-r«t Q 2 J±Q 1 ©Hr£«Dlt*TflB'.h bfc 
15 *8SCft-aT*5, «fCRt*h4v>#l/50 01 

©£<b£, K-^/ty- (g*<y-r«E) (Dfrtth? 

20 TltSS&£.m££it2>tztb'e&*, B4fcttQ l*«tV 
Q2©y-h CGate (1) , Gate (2) ) i:, Ql^i 
tTQ2©KW> CDrain (1) , Drain (2) ) <Drt# 

[0 0 3 9] H3C:&VvCfl»*f?''*— >ff03 Ott 
25 ■»*fett»Slia«©-'^F*> 

7"2 5~2 7©eg^U%V>«a2:f3Ea»^lt/^— > 
ge^-3 0T-$.i.lffl^aJ^tt#mtt©'7^i'3 1 T-jgi^S 

30 [0 0 4 0] $t, HHdcttKIB^NtW^- ^725^2 

5. 

[004 1] *5Ufi^JS ;i/ 1 

feu Blt^«td>5:^fiffi[HlB&K:>&-o-CV>?). d©^?fiffi 
35 [USSIi^SaJ©^$:7fxt-*)©T-feSo 

[0 0 4 2] C©(5]EStc:*JVNTx /t<7-3> bD— 
? (Vapc) KioTlstFET, 2ndF E T, 3rdF 
EToy-Mff (Vgl, Vg2, Vg3) *SiJfflI-r5. * 

40 mmmmix-tiis smmmm\5im<Dmtj%xt>-rz^ 

-7— 3>hD-;i/Jg^ (Vapc) it, mt&®L<D9.ft1tom 
h7>^ (3rdFET) ©y- h i:©fBC8:, ffilE 
lll^&4 0A^i9;ltf>i^TV^5. 

[0 0 4 3] Cl©*|IEilK4 Ofcfc, Bltc^-r«tdC, 
45 B3§3g|ilS©SI^«J* h7>^^ (Q 1 ) cOf—Yh 

H5iBvapc4g?i:©K©/'W 7 xn.ffimmm>mn& 
sny-^^s^atttatta^snaN^+^us© 

«IEffiWJ»*b7>y^^ (Q2) B5l3ffiiEfflS 
50 9Mbmh9>i>a* (Q2) ©y-rtC r*W>#g$fc 
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3, R4S:^UTS^attta{fiH^SnSN^-V*;i/ 
S©X-f yf-mWHbSkh?*?** (Q3) SufB 
yJ-mmffl&mh^yi?** (Q3) ©<r-bi:& 
^Bi:orat^^ixSffifii;R3, R4tS*t5« 

^Jg^ (Bias SW: n>bn — i:&S„ 
[0 0 4 4] HufBS^BJcli, ^i^ami/^^At:^ 

m^&tc tfcLow v -^ki^a* a*» sn%. 

[00 4 5] •y^-ig?trHighlx^;Kg^i)i 
A*j3ftSi:> 7-f^ffli«lSb7>^^ (Q 

3) #*>U ffijE/8«#3&*h^>^** (Q2) © 

(Q2) ©^- h«J^gttVapc£it#]-r 
[00 46] r**-r y^JS^CLowU^;i/ 

(Q3) *s^7U «3Efflm*«J*h^>^^ (Q 
2) tt&yiJfl$IE* »; >y/t[HlESS«fi£U S5©*ffl!l©^ 

haE*JH5fBffi©«lf«&ll h i7 ( 1 

stFET, 2ndFET) Of— VME.&.TX-& t)* 1 ^ 

[0047] frmmmm laymnw^-^^-^i 

&*&#SM,£;f£»SiS-eB:, iiJgBHighi^Ms^.fctF 
Low U "^Ms^ttSife^* 1 *> & <-> fix < s > \ v — V^JV 

mW®&<Dltitim&. (Vapc) * J lft^«£EW±i:«:SS 

nrfcigmTj*- h t {sxmm u mmis&wmx. *> fee 

5Vi;Lfe*g^ §h7>^©y-ME (Vg) 
iStB^^-KT-ttESC^ffllCliStBTJ^-K^©^ 
^7t;fc^TVapc#l. 5VJ£Lt*fcttl. 5V«t?) 

4) il5V^JS©'7*-bSBE (Vg) ffittJ**- K 
T-ttE 5 CD«M(Ofi(BA%— KB*©^5 7 \z^X Vap 
cifil. 5V<fc9fc<£V^l. 5 VWT©<£Wt*!i©<r 
-h«E (Vg) 

[0 0 4 8] LfeiioT, C©*SIE[51E&4 OtiJxK, 
E 5 ©^©{SiB*^- FB#©7"7 7 A> S «fc 5 

flkftj&DajMbjRh?:'?** (3rdFET) ©4* 
-bQJE (Vg) tt2VWT , r-tt^©^(b^* J Vapc© 
iian#fclt®LT&*fcfgt£fcfc3fc», 1. 5V«t»3 
fc<£^WC-©^«a»$*^±r3C:fcfcfc£. 

[0 0 4 9] H6©^:7*»*>#A»5J:-5k:, 



HiEh9>^* (Q2) ©Kl"f> • V-^aS5Ids 
©£(b#;*:& < Tfe-y- h • V— ^SffiVgs©^* 1 ^ 
$^di:fc±S 0 -f£fc>*>> Q2©Ids-Vgs^«*5V 
thJ^±©1S^T- 1 ds#;*; & < &(b LT Vgstfifc $ *) $L 

05 itLte^zt*mm\sXVgs&?7>-7 (tvvn) -r 

[ o o 5 o ] m 7 &*mffi&m i ©jnway^^-* 
-;u*«*i^«»«rttK (ss^aisiso 

io [0051] ssigeis*s&fct, h 7 oiiss7'd 7 eit-^ 

-Ti^tc> $8tgg§7 0A»£IBlg£;fifcRFS£{gm^fciU 
Kl5SI«y<9— t^i— ^1©A**HI? (Pin) tcAftS 

(Pout) ^tm^^nfeRFiimm^tts s^tfttma 
15 ES7 1 , mmy-ifr* 1 2*um bt7>ft7 3ti 

[0 0 5 2] T>7^7 3T-§m$tvfcRFS(5ff^ 
tt, SfsE]SS8 Ot-itiOaSixS. g(a(lK8 
OA^tti^StlfcSft&Kfg^SuBu A/D^tSlS8 

2ttia*-rsc 

[0 0 5 3] 3> ho— ;i/Oi?^^ 8 2 tetB*;®*; 
;i/SJ»iB 8 3 ©a > b a-^o y ^ ^ (A) 8 4 t, 

mt>m.tim TEmmms 8 6 ©^ > h n— ;i/u y y ^ 

25 (B) 8 7^W-l/^;HS^^S n StB^-rSo 

[0 0 5 4] huI33> bD-^D^y^ (A) 8 4B3S 

ta^fi^m^-rs- ci©fs^ttD/A^«ii§8 5-er 
30 •p-rii&s^sijffiiiHiss (apc) @e&7 4ttH^$^ 

APCI1I^7 4fe$iJ»t-5e^^i>. APC EES 7 4 
{±, y^r7-n>ba— ;i/Sg? (Vapc) tATJ^ti-S. 
[0 0 5 5]-^ huI3=i> hn-^D5>»* (B) 8 

35 Tfffc'5ttii*^4Hi7a-r5. C©fg^ttA/D^^ 
8 8X-7i-a<ym^&&2ix, Sul3HighW"<;bfs^* 
fcttLowU^l/e^fcJ&oTVW— 3> hP— ;i/«B^ (B 
ias SW) IZtiitiZtlZo *«»/<9- i eS , i-^ 
l©«®SS?Vdd (Vddl~Vdd3) CH:Sm9 0*sgE«S 

40 £ft5o 

[0 0 56] *HSfi^^ 1 tc £t\t£ WT©?»*S*-r 
S. 

( l ) /^-^'^;^^ll^^i^^c:ar3v^-cai!)S7J$|J©I5l 
ES (A PC EES) ipt,©w*e^-r-#s^«i*h7>^ 

45 ^^CDy-hSESiit5l8, ^SHi^^-K-C-ttHugB 
ffiiElH]BS4 0©gSiK^B (yWT'^^'f^^iS^) KHi 
ghU^m^«:A7J b«-SIS^«;* >*JX*<D>f- Y 
Sffift U -T©tt®T-ffiffl fim*^- F-CfctBuiBM 
IE1HIES4 0OM-f7^^'f >V7 t «a ; p{CLowU"<;i'e^& 

50 A2>U-teii!©©S#a&lfih7>*.X* (3rdFET) 
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©as^ (m<®®&) v^#m-c-&mx-g setter 

iSBffH©iaj±i:feS. #§gm;£>©<£&£a:««l©^ 
SHbKfcSltftK MKMNKMtSffi, «fi*b#iij£T- 

[0 0 5 7] (2) S«||S!©W«JSh^>i ? ^^ (Q 
1) £1iii&ffiiEmmH-%}3kh7>VX* (Q2) tt^y 

y > * * tmi&z ti. ip^ffinmjEmmwwm h 5 > 

mmmti(DiL*,±ifi *> tttrufi t> ©* D-r^^-a- 
£{bfc*ri/t£5gc&So 

[00 5 8] (3SSIIM2) 0873M01 0tt#$8SB© 
flb©IUf6^<i (#U£ffJ«2) T-feSi^iHSt/^-^^i 
— ;Hs «fc V^OKMtt/^ "7—* V j. — ;i/*ffl#jiA,£Jfi 

[0059] ^msmzo^-mmw^-^^)^ 

E8©^ffi|lIKiaT-^filfigtC«;oTVAS. #fUS7&!S 
2 ©i^&/W-^a-;u 1 0 8 ©^ffiElliSSI'X? 
*vr«fc-5£ % Hy§3HJE^S§l©^St^ T 7-^^i-;b 

1 0 0 6 0 ] 0 9 l±#S£&B&!!g 2 ®ASJa%M7— j. 

-;i/&Ka^aA/^^mis«i©-si5&^-riH]ES^D 

-©!lB&ru9*ttiiuI3fll^mK::fcv^ 
3>hn-;i/Di;.^8 2*>e>&«^B£ii&5tti;*j® 

p class 7 4t .fc^m*/^- k tigta^^- k©«i# 

£;£lcfcS!S5ettflEVapc(SW)fciu ilOC^LTJS 
[00 6 1] 

[»1] 

, ^ R3+R4 

VapcCStf)= XVth 

R4 

[ 0 0 6 2 ] 0 1 0 ti:#S£6iy&!g 2 ©»*»>t»7-*$> 

**©y— ^mffivg3i:/'^7— ^ > h d— jvm 

^aEEVapc©fflgg$^-r^77T*fe5. 

[0 0,6 3 ] *£&fflSB!82©»^«:, miiai&seHBEVap 
c(SW)fcigi: L/T> Vapctf'hSV^&T-ttlStb;^- H 

(05©;&<Rg©EH4) Vapctf^&v^J^T-tt 
jtStH^Jt-K (05 ©£(!©#&) fcfctK em*^- 



*k mtzmm&mi tm&£. mmtt^- f©**** 

i&tiitl'E— HTf©y=5"Jy-f <ora±, AM/A 

05 m^<) J ft<*2.o sm^^©iRi±t±aei^F4i© 
rpi±fct£.5. Tia@*©e^«±s«i©'j^b^* 

SR#!k 8&Sa»{H&©'h3!Wb, @fi<b#jgj&-t-£5o 
[0 0 6 4] (Sg5EJg®3) 01 175^0 1 

[0 0 6 5] *SttK»»3©?WS»/^»7— tya-A/tt 

<8 3©ii5JSSE^y— ^^i— ;n«u 01 i©n<ffi®E§ 

15 0Wf«fc-5fcx StFt3Hlll^S81©i-5.«t»iEiaB5tti9: 
J*?\ $OT4g?£gfi$@!©iiug3«#W8>* h7>^^ 
( 3rdF E T) Sll*<fte©Biii3tt^* r 9 
( lstFET:fc«fctf 2ndFET) ©4*- rKg^ftl. 
SI 1 Vapcl i:, mif3g&®©«IWH;S r 5 > V 

20 (3rdFET) <Df— r fc©*jg^£ft5Sf5 2$tJ8P 

Vapc2 S^ff-T Sfilfigt * o T Vn 5 o 
[0066] 016 tt*HfiE^^ 3 <DAMtt/t7— 'Ei' 

^T-fcSo d©|n]gST-H:^ Huf3H5Ki5® 1 ©@»K:43^ 
25 tB*«*U^;MBI»in»8 3©m*«^*APCEI 
BS7 4tA*3t, C©APC[HlB&7 4©tb*«^&mi 
fBSB 1 ©»4ffi? Vapclt A*$-&T 1 stF E T&£V2 
ndFETS$iJ?9t-S«Ji!f«JfflIilllS^i:^ Hi^S^ffiiE 
©JWHISS8 6©t±l^fI^«rHul3«2ffiiJ»Jg^Vapc2{cA 
30 AStti^S©tM*h7>^^i' ( 3 rdF E T) 

[00 67] HiiI3«3©«Jffll[l]8Smi:«^g!^OT 

35 m* j e-K©«-&fctt> f!SO&h7>^^ (IstF 
ET, 2ndFET, 3 rdF E T) #±XifiAP 00687 
4H«totiiJfflI$n, fiUiA^-KCft^CH:, IstF 
E T i: 2ndF E T#AP CHES7 4 CJ:-3TMW**U 
3 rdF E T #g»©iBW08S»T— ««Et#JW£fl3 

40 .t^tC&^TV^S. 

[0 0 68] buIB^E- F«M|jt.BK 9 5 tt^ > h u-;u 
Di?y? (C) 96i:, d©3> ho— ;i/n 
(C) 9 6t<tt)TSPSn57tO^^^ (S 
W) 9 7i:T-«}fie$nTVNS. ^B-K«B»itlllB9 5tt 

45 n>hD— ;i/OS>y*8 2©m*m^»cJ:-pTti!J!)glt) 

[00691 012 ttlSai*^- J:tf«aj**- H 

©y-b^MT^SEfcofflegs^-r^^^-r-fes. & 

50 m**-K7»tt3pdFETH;— je©y-h«EEVsfc«: 
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ot^*. fu, fci:A«Vapc#l . 4V£igi;U 
T\ V^>c*Sit5W^fi§T-ttl^aj* : t-KT-e»^^ Va 
pctfev^JgT-lilBtii*;*- KT-lW^$*So dfttcfc 
5, Ell 3©^5 7£^Tr«fc5Ctf«i^* s lRl±-r5i: 
HI 5©^7 7JC^-r < fcotCAM/AM#tt* J 

[0 0 7 0] Ell 4tt#|l|ffi^83©it5J18&/'5 , 7 

tc 43 It S / t 7 - ■=> > h d -;i/{g^®E £ thtimti £ ©*8 
KSSVr^^TfcS. Vapc#l. 4 V«£ t> /J^U 

&Mt>m±lifi3 0dBm(D£g6%m'&fa±-f% (i^Sttl 
TJ^E- K©a&sgfcfcft 2 3 %, <£Ui*^- K ©*»•£«:#) 2 
9%) . 

[o o 7 i] ^mmm3izii^x^. mmmmmm 1 

f©';-5";^-f©|pI±, AM/AM!RK£*S|qI±-rst: 
Sfc> Sfte*i^©l^±tiiiig^H©|fij±t^So £fc> 

[0 0 7 2] fel±^W#Jc«tot«:$ti-fe«ra&IU(S 

BT-ff* £S nJf6-C- 5 C l±V> a * Tf t) & Vv. 

[0 0 7 3] W±©SiWT-ttii: lT*«ifl:ioT 

<> &&mm.mmib<D&mmmmt££izmm 

[00 7 4] 

[SgW©^] ^£:fc^Tgil^£ftS^Bji<z>5^tt« 
w«:*)©fc«fcoT^t,nssft^s@#icgi^n{f, t 

§B©i:43?)T-feS. 

(1) ;iy-i^;u|i^^Cgr5<Highi^;wi^i: 

FfcfcU <ga^-Kt-H:«l^©©«#3»*b7>^ 
7*©>"W7;*#ffl^fcii5U<ttfc£SCfc3^ fiffi 

*^e— KT«>u=ryy-{ ©ifii±, am/am^^is- 

(2) Z(Dte$k, Stfe*^S<*So 

(3) ^e«£©«»*>£fiiSI$W©ft±&EI3 

(4) ^®S:fr©<g^affli©/^b£4)S?# 
[0®©fS#^gJiW] 

[Eii] #$su§©-f»ai (msmmi) r-fes^Mi 

«/^7— ^ ^a — ;i/©$f(ffiI5]gSEIT-fe So 
[El 2] *SIBfi^Sil©^^^'7— J\s(D9\-m 



[EI3] «HnttietR^9-f^a--M>ii 
©¥®E|-C-feSo 

[EI4] *3UBB»l©«»»»<7-^ya-;Hc*»t 
05 S«tRh9>^^fc, g^St^V^**©-?-}* 
>W 77 SHIE h7>^ *^t"¥iBElT-ife 

5o 

[EI5] ^^SE^SSlC^SE/^-^E^i-^tc^lt 
10 h D-MsW t§ b 7 >^^<D^- 771 
[El 6] wiidmiEh^^sVXtxDV-b • V-7SBE*: 
[E17] *^Jt6JKSgl©ii5^l«?/^'7- ; e^j.-;i/*M* 

15 &Asism&mmm<D-&*7ji-r®$&7vyt?X'ibz a 

[El 8] *^©flb©HJ(i^® (^JE^®2) T-fe^JS 
m V - * i> i -;wd ^ffiEESEI-r- ifc s . 
[EI9] *HJfi^!|g2©iSil^^ , 7- ; E^i-;i/Siffi^ 

&^$^sis«©-a5£w-f eiest-d * *T-<fcs. 
20 [eii o] *mmMm2<Dii£m$iw- ; ev 

fr&A,izm&mmmt# it * f 9 > * <dv- 

[Ell 1] *«W©ffe©3L8M8 (£fl0&83) T-fcS 
25 itS^^^-^^i-^O^ffitlESEI-t-feSo 

[Ell 2] #St^J83©iSJi&/t7-^i-;i/{C:}3 

> hu-;uM^«JEh&h-7>S?7*©y-MW 77 
SfftCDfflH4^7 7T$5. 
30 [Ell 3] **MJKSI3©^^^-*^i-;i/t43 
JtSiSta^J^- .tlffta**- FtC^ltSttlTJSTj 

fc^t©*BH^-r^7 7-efe5. 

[eii 4] ^mma.mz(o^mw^-^i>^~)^ti 

35 > KD-;i/^mfffctii7ja7Jt©ffliis^-ry-7 7T- 

(Ell 5] **5©l5S§3©i^il^^7-^^i-;ui:^ 
^©iS^^^ T7— * J- It S i±l*«* i: A M/ 

AM^«J:©fflH^^t^7 7T^5. 
40 [Ell 6] ^SUfiJB^SO^^^-^^a-^^ffi 
^^«SI0«iS«S©-g|5^^-rElES7-D ^^T-fe5. 

-EJSIS«> 3-4t97, 4— 5—7y^3d# 
45 y— A, 6— 7<.y*/TU 1 O—A^ifil? (Pin) > 11 
hD-;i/«g? (Bias SWX 1 2— y^>K 
«t8^ (GND) , 1 3-/t7-3>hD-;i/«? (Vap 
c) , 1 4-^?>K«i?s 1 5-«®ffi? (Vddl) x 
1 6-a©«e^ (Vdd2) , 1 7'»ir9>vm¥* 1 8 

50 (vdd3) , 1 (Pout) , 2 5 
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~2 7»JMW^»^ 3 0"fla»lj7<*->ff& 
3 1-7-f 7 0 •••»»»> 7 1- 
S^tftttJlHlKx 7 2 •••fiMl7 -f 7 3 -T >5=^ 

7 4-APCHB, 8 0*"fiHK. 8 1-A/DMft 



8 4»o> hu-;uoi?>v^ (A) 8 5 
■•■D/Aim 8 8-a*«**liElW»BI», 8 7- 
n>hO-;i,Dj>v* (B) % 8 8»A/Dfi)«, 9 
0— Sfttk 9 5— KWOitSB, 9 6— n>hn— 



I, 8 2— 3> ho— ;i/DJ?y^ x 83— aj^m^/U^ 05 ^Dy»^ (CK 9 7-7tD^-f (SW) 
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